Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 11-117839 
(43)Date of publication of application : 27.04.1999 



(51)Int.CI. 




F02N 11/08 
F02N 15/02 




(21)Application number 


09-286432 


(71)Applicant 


: DENSO CORP 


(22)Date of filing : 


20.10.1997 


(72)Inventor : 


ARAKI TSUYOSHI 








MATSUSHIMA KEIICHI 



(54) STARTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reliably restrain the power output of the 
starting motor of a starter having a two-stage contact structure in its 
conduction circuit for the motor, by preventing the second contact from 
being made until its pinion gear is me shed with its ring gear. 



SOLUTION: Behind a pinion mover 4, a plate 34 is arranged to rotate in 
synchronism therewith. The plate 34 is formed with a reception part 
adapted to catch a lower projection on a rotation-checking member for 
checking the rotation of the pinion mover 4 until a pinion gear 30 is 
meshed with a ring gear 29. A starting motor 2 is provided in its 
conduction circuit with the first and second contacts. The first contact is 
first closed to feed the starting motor 2 by way of a resistance wire, and 
then the second contact is closed, when the pinion gear 30 is engaged 
with the ring gear 29, to short-circuit the resistance wire and feed the 




starting motor 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The starter characterized by providing the following The starting motor which generates turning effort The 
output shaft by which a rotation drive is carried out at this starting motor The pinion mobile which has the pinion gear 
which gears with the starter ring of an engine, and fits into the periphery of the aforementioned output shaft through a 
helical spline The energization circuit which has the 1st contact and 2nd contact, energizes to the aforementioned 
starting motor through electric resistance because the 1st contact of the above closes, short-circuits the aforementioned 
electric resistance because the 2nd contact of the above closes, and is energized to the aforementioned starting motor, 
The electromagnetic switch which closes the 2nd contact of the above after having the coil which generates 
magnetism, and the plunger attracted by the magnetism which this coil generates and closing the 1st contact of the 
above with movement of the aforementioned plunger, The rotation specification-part material which regulates rotation 
of the aforementioned pinion mobile by consisting of an elastic body, and movement of the aforementioned plunger 
being transmitted, and engaging with the aforementioned pinion mobile, A move regulation means to regulate 
movement of the aforementioned plunger until the aforementioned pinion mobile rotation regulation was carried out 
[ the mobile ] by the aforementioned rotation specification-part material carries out specified quantity advance of the 
aforementioned output-shaft top with rotation of the aforementioned output shaft, after the 1st contact of the above 
closes 

[Claim 2] The 1st engagement section which the aforementioned move regulation means is interlocked with the 
aforementioned pinion mobile, and is displaced, The starter according to claim 1 characterized by the engagement 
section of the above 2nd regulating movement of the aforementioned plunger by regulating the variation rate of the 
engagement section of the above 2nd in contact with the engagement section of the above 1st after it consists of the 
2nd engagement section which is interlocked with the aforementioned plunger and displaced and the 1st contact of the 
above closes. 

[Claim 3] The aforementioned rotation specification-part material is a starter according to claim 2 characterized by 
canceling contact in the engagement section of the above 1st when it is prepared in the engagement section of the 
above 2nd, and one and the aforementioned pinion mobile carries out specified quantity advance of the aforementioned 
output-shaft top. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the starter which puts an engine into 

operation. 

[0002] 

[Description of the Prior Art] In recent years, the inside of the engine room of vehicles is in the overcrowded state by 
part mark increase of the engine circumference of electronic autoparts etc. Since it can respond to such a state, the 
miniaturization of a starter is advanced. There is a method of changing the extrusion method of the pinion which gears 
to the starter ring of an engine as a miniaturization of the starter. For example, in JP,7-233770,A, in case an output 
shaft rotates in response to the turning effort of a starting motor, the method which advances a pinion to the starter-ring 
side of an engine in an operation of a helical spline is adopted by carrying out rotation regulation of the pinion which 
fits into the output shaft through a helical spline. By this methodizing of the object driven by the electromagnetic 
switch can be carried out [ lightweight ] compared with "the method which extrudes a clutch and the pinion of one by 
the actuation load of an electromagnetic switch" used abundantly today. That is, it can change into small lightweight 
"pinion rotation specification-part material" from "a clutch and the pinion of one" with a large weight. Thereby, since 
the workload of an electromagnetic switch is sharply mitigable,-izing of the electromagnetic switch can be carried out 
[ small small power ]. 

[0003] However, since a pinion and a starter ring collided at high torque and a high rotational frequency when a pinion 
gears with a starter ring, in order for the full power of the starting motor obtained from power supplies, such as a 
battery, to join a pinion, the structure of the starter which adopted the above "the method which carries out rotation 
regulation of the pinion" was able to consider that generating of a high shock was not avoided. Then, the idea which 
suppresses the output of a starting motor, gears and reduces the shock at the time is proposed until a pinion moves 
forward and it contacts the end face of a starter ring (refer to Japanese Patent Application No. No. 26549 [ eight to ]). 
This forms the 1st energization circuit energized to a starting motor through electric resistance, and the 2nd 
energization circuit which short-circuits electric resistance and is energized to a starting motor, and it is constituted so 
that the 1st contact prepared in the 1st energization circuit and the 2nd contact prepared in the 2nd energization circuit 
may close one by one according to the plunger movement magnitude of an electromagnetic switch. That is, when the 
1st contact closes first with movement of a plunger, the energization current restricted through electric resistance flows 
to a starting motor, until a pinion gears with a starter ring completely. Thereby, a starting motor rotates at low torque 
and a low rotational frequency. Then, since electric resistance connects too hastily and regular energization current 
flows to a starting motor because a plunger moves further and the 2nd contact closes, a starting motor rotates at high 
torque and a high rotational frequency. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the above-mentioned two-step contact structure is adopted 
as the starter of the aforementioned "method which carries out rotation regulation of the pinion", since pinion rotation 
specification-part material is an elastic body, before a pinion gears [ the load rate of this elastic body ] with a low to a 
starter ring, pinion rotation specification-part material will bend with movement of a plunger. That is, if it is original, 
while pinion rotation specification-part material is carrying out rotation regulation of the pinion, only the 1st contact 
can be closed by movement of the plunger connected with the pinion rotation specification-part material being 
suppressed. However, if pinion rotation specification-part material bends as mentioned above, it is possible that 
movement of a plunger cannot be suppressed, but a plunger moves to a terminal point, and the 2nd contact closes. 
When electric resistance connects too hastily and the rated current flows to a starting motor, a starting motor will rotate 
at high torque and a high rotational frequency, and it will become impossible consequently, to suppress generating of 
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the high shock at the time of engagement with a pinion and a starter ring, before a pinion moves forward to an 
engagement position with a starter ring, this invention was accomplished based on the above-mentioned situation, and 
in the starter which prepared the two-step contact structure in the energization circuit to a starting motor, the purpose is 
in offering the starter which prevents that the 2nd contact closes and can suppress a motor output certainly until a 
pinion gear gears with a starter ring. 
[0005] 

[Means for Solving the Problem] According to the means of a claim 1, movement of a plunger is controllable with a 
move regulation means until the pinion mobile rotation regulation was carried out [ the mobile ] by rotation 
specification-part material carries out specified quantity advance of the output-shaft top with rotation of an output 
shaft, after the 1st contact closes. Since the 2nd contact does not close by this until a pinion mobile carries out specified 
quantity advance (for example, position which can bear the shock generated at the time of dentation engagement of a 
starter ring and a pinion gear when a pinion gear gears with a starter ring to shaft orientations to some extent and the 
rotational energy of a starting motor is transmitted) of the output-shaft top, it can prevent that a starter ring gears with a 
pinion gear by high-speed rotation, and the shock at the time of engagement can be suppressed low. 
[0006] According to the means of a claim 2, after a move regulation means consists of the 1st engagement section 
which is interlocked with a pinion mobile and displaced, and the 2nd engagement section which is interlocked with a 
plunger and displaced and the 1st contact closes, the 2nd engagement section can regulate movement of a plunger by 
regulating the variation rate of the 2nd engagement section in contact with the 1st engagement section. Then, if a 
pinion mobile carries out specified quantity advance of the output-shaft top, in order that the 1st engagement section 
may be interlocked with a pinion mobile and may displace, the 2nd engagement section separates from the 1st 
engagement section, and becomes movable [ a plunger ]. 

[0007] According to the means of a claim 3, rotation specification-part material is prepared in the 2nd engagement 
section and one, and when a pinion mobile carries out specified quantity advance of the output-shaft top, contact in the 
1st engagement section is canceled. Since rotation regulation of the pinion mobile by rotation specification-part 
material is canceled by this when a pinion gear gears with a starter ring, with an output shaft, a pinion mobile (pinion 
gear) can rotate and a starter ring can be rotated. 
[0008] 

[Embodiments of the Invention] Next, the starter of this invention is explained based on a drawing. Drawing 1 is the 
cross section of a starter. The starting motor 2 by which the starter 1 of this example generates turning effort, the 
epicycle reduction gear which slows down rotation of this starting motor 2 (it abbreviates to the below /reduction gear 
mentioned later), The output shaft 3 rotated in response to the rotation output of this reduction gear, the pinion mobile 
4 which fits into the periphery of this output shaft 3, the rotation specification-part material 5 (refer to drawing. 3 ) 
which regulates rotation of the pinion mobile 4 to the during starting of the starting motor 2, While driving this rotation 
specification-part material 5, it consists of electromagnetic-switch 6 grades which control the energization to the 
starting motor 2. 

[0009] The starting motor 2 consists of brush 1 1 grades which **** to the yoke 8 which equips inner skin with the 
fixed magnetic pole 7, the armature 9 allotted to the inner circumference of the fixed magnetic pole 7 free [ rotation ], 
and the commutator 10 prepared in this armature 9. A yoke 8 is formed in the shape of a cylindrical shape, and is 
pinched between the front case 14 and the rear case 15 with the electrode-holder plate 13 arranged on the curtain board 
12 allotted to the front end and the back end. The fixed magnetic pole 7 consisted of two or more permanent magnets, 
and each permanent magnet maintained the fixed interval at the circumferential direction of a yoke 8, and it has fixed. 
An armature 9 is supported free [ rotation ] through the bearing 17 at which the end side of the axis of rotation 16 was 
held at bearing 12a of a curtain board 12, and the other end is supported free [ rotation ] through the bearing 1 8 held at 
the inner circumference section of the electrode-holder plate 13. The commutator 10 is formed so that a slide contact 
side with a brush 1 1 may accomplish the axis of rotation 16 and the abbreviation right angle of an armature 9. A brush 
1 1 is held at the electrode-holder plate 13, and is energized by the slide contact side of a commutator 10 with the spring 
which is not illustrated. 

[0010] A reduction gear consists of the sun gear 19 (external tooth) formed in the end side periphery of the axis of 
rotation 16, the internal gear 20 (internal tooth) prepared in the direction periphery of a path of a sun gear 19, two or 
more planet gears 21 which are allotted between a sun gear 19 and the internal gear 20, and gear on both the gears 19 
and 20, and the carrier part 22 which supports each planet gear 21. A sun gear 19 transmits rotation of the axis of 
rotation 16 to each planet gear 21. The internal gear 20 is formed in the center case 23 held in the inner circumference 
of the yoke 8 side body of the front case 14, and rotation regulation of the center case 23 is carried out at the inner skin 
of the front case 14. The planet gear 21 is supported free [ rotation ] through bearing 25 by the pin 24 pressed fit in the 
carrier part 22. It is arranged on an output shaft 3 and the same axle at the back end outside periphery of an output shaft 
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3, a roller 26 intervenes between the back end peripheral faces of the output shaft 3, and the carrier part 22 constitutes 
the one way clutch. This one way clutch can transmit the rotation output (namely, rotation of a carrier part 22) of a 
reduction gear to an output shaft 3 through a roller 26. 

[001 1] An output shaft 3 is allotted to the axis of rotation 16 and the same axle, and it is supported free [ rotation ] 
through the bearing 27 by which the end was held at bearing 14a of the front case 14, and is supported free [ rotation ] 
through the bearing 28 by which the other end side was held at container-liner section 23a of the center case 23, and 
movement of shaft orientations is regulated to the center case 23. Helical spline 4a which helical spline 3 a was formed 
in the peripheral face of the output shaft 3 which projects to the front, and was formed in the helical spline 3a from the 
center case 23 at the inner circumference of the pinion mobile 4 has fitted in. 

[0012] The pinion gear 30 to which the pinion mobile 4 gears with the starter ring 29 prepared in the driving shaft of an 
engine is formed in one, from the pinion gear 30, an outer diameter is large and the flange 3 1 which has much 
concavo-convex 31a at a periphery is formed in one at the back end side (right end side of drawing 1 ) of the pinion 
gear 30. Moreover, the back end side of a flange 31 is equipped with the thrust washer 32 held free [ rotation ] to the 
flange 31. This pinion mobile 4 is always back energized with the spring 33 which intervened between bearing 14a of 
the front case 14. 

[0013] Behind this pinion mobile 4, the plate 34 interlocked with the pinion mobile 4 is arranged. As shown in dra^dng 
2 , this plate 34 is formed in an annular solid, has axial supporter 34a in the soffit side, and is supported free [ rotation ] 
by the supporter 37 on the plate 36 with which the rotation shaft 35 inserted in this axial supporter 34a was fixed to the 
center case 23 by approaching. Moreover, height 34b of a couple is prepared in the both sides of an annular solid, and 
this height 34b is engaging with the long hole vacated for the protruding piece 38 of the couple prepared in right-and- 
left both the outsides of a thrust washer 32. Thereby, if the pinion mobile 4 moves forward an output-shaft 3 top, a 
plate 34 can rotate the rotation shaft 35 as a center, while height 34b engages with the long hole of a protruding piece 
38. Moreover, receptacle section 34c which projects behind a plate 34 is prepared in the inner circumference edge 
bottom of an annular solid. 

[0014] As the rotation specification-part material 5 is shown in drawing 3 , the wire material equipped with elasticity is 
wound in the shape of a loop, and both ends 5a and 5b are bent by the abbreviation right angle in the same direction. 
Loop-like partial 5c is allotted to the container-liner section 23a periphery of the center case 23, and this rotation 
specification-part material 5 is held in the state which can move in the vertical direction between the aforementioned 
plate 36 and the center case 23. Moreover, the both ends 5a and 5b bent right-angled It is taken out through opening 
(not shown) formed in the plate 36 to the front side of a plate 36. One edge 5a (henceforth the top-ejection section) is 
located in the direction bottom of a path of the pinion mobile 4, and other-end section 5b (henceforth a lower lobe) is 
located in the opposite side of the direction of a path to top-ejection section 5a. 

[0015] In addition, in the quiescent state of a starter 1, top-ejection section 5a maintains a predetermined interval, and 
is located from the peripheral face of a flange 31, and lower lobe 5b has the length which receives, receives when 
[ which it was located above section 34c, and the rotation specification-part material 5 moved below ] prepared in a 
plate 34, and can contact section 34c. However, when the pinion mobile 4 moves forward to the position where a 
pinion gear 30 gears with a starter ring 29, it is set as the length from which lower lobe 5b can receive and it can 
separate from section 34c. Moreover, the end of the string-like members 39, such as a wire which transmits the 
actuation load of an electromagnetic switch 6, is connected with lower lobe 5b. This rotation specification-part material 
5 is always energized with the spring (not shown) fixed to the plate 36 to the upper part of drawing 1 , if the actuation 
load of an electromagnetic switch 6 is transmitted through the string-like member 39, the energization force of a spring 
will be resisted and it will move under drawing 1 , and if the actuation load of an electromagnetic switch 6 disappears, 
it will be put back upwards with the reaction force of a spring. 

[0016] An electromagnetic switch 6 controls the energization to the starting motor 2 by opening and closing the 1st 
contact prepared in the energization circuit (refer to drawing 4 ) of the starting motor 2, and the 2nd contact (it lower- 
**(ing)) while driving the rotation specification-part material 5 through the string-like member 39. This 
electromagnetic switch 6 consists of a switch cover 40, a coil 41, the fixed iron core 42, a plunger 43, a return spring 
44, and rod 45 grade, is supported by the plinth 46 held at the electrode-holder plate 13, and is held in the interior of 
the rear case 1 5. the insertion which press forming of the switch cover 40 is carried out to the shape of a cup with the 
magnetic substance (for example, iron), and inserts a plunger 43 in the center section at the base of covering (inferior 
surface of tongue of drawing 1 ) free [ sliding ] - the hole is vacated It connects with the mounted battery 48 through 
the key switch 47 of vehicles, and a coil 41 generates magnetism by carrying out ON operation and energizing a key 
switch 47, as shown in drawi ng 5 . The fixed iron core 42 consists of the magnetic substance (for example, iron), is 
allotted to the upper-limit side of a coil 41, and caulking fixation is carried out at opening of a switch cover 40. 
[0017] A plunger 43 is formed in the shape of a cylindrical shape with the magnetic substance (for example, iron), is 
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arranged free [ sliding of the interior of hollow of a coil 41 ] 5 and is attracted by the magnetism which a coil 41 
generates to the fixed iron core 42 side. The other end of the above-mentioned string-like member 39 is connected with 
the pars basilaris ossis occipitalis of this plunger 43. A return spring 44 intervenes between a plunger 43 and the fixed 
iron core 42 by the inner circumference of a coil 41, and is energizing the plunger 43 under drawing 1 to the fixed iron 
core 42. It was fixed to the upper limit of a plunger 43, and the rod 45 penetrated the breakthrough vacated for the 
center section of the fixed iron core 42 free [ sliding ], and has projected it to the upper part of the fixed iron core 42. 
[0018] The 1st aforementioned contact and 2nd aforementioned contact are explained. As shown in the energization 
circuit of the starting motor 2 at drawing 4 and drawing 5 , it is attached in the upper-limit section of a rod 45 through 
an insulating bushing 49 (refer to d rawin g 1 ). The main traveling contact 51 electrically connected with the brush 1 1 
by the side of a positive electrode through lead wire 50 (refer to drawing 1 ), the elastic member 52 which was 
excellent in conductivity at this main traveling contact 51 The sub traveling contact 53 connected through (for 
example, the spring made from phosphor bronze), the main stationary contact 55 prepared in the battery terminal 54 
and one, and the sub stationary contact 57 connected with this main stationary contact 55 through the resistance wire 
56, such as a nichrome wire, are formed. The 1st contact is formed of the sub traveling contact 53 and the sub 
stationary contact 57, and the 2nd contact is formed of the main traveling contact 51 and the main stationary contact 
55. It is fixed to the rear case 15 through a washer 58 (refer to drawing 1 ), and the battery terminal 54 is connected to 
the battery 48 by the cable 59. 

[0019] In addition, when a plunger 43 is attracted and the main traveling contact 51 and the sub traveling contact 53 
move, the 2nd distance H2 (distance of the main traveling contact 51 and the main stationary contact 55) between 
contacts is greatly set up from the 1st distance HI (distance of the sub traveling contact 53 and the sub stationary 
contact 57) between contacts so that the 1st contact can close early from the 2nd contact. Moreover, the distance HI 
between these contacts and H2 The distance H3 from top-ejection section 5a of the rotation specification-part material 
5 to the crevice bottom of a flange 3 1 , and distance H4 from lower lobe 5b to the receptacle section 34c bottom of a 
plate 36 It is set up so that the relation of the following [ between ] may be materialized. 
H3 **H4, H4 >H1, and H2 >H4 (and H2 > H3) 

[0020] Next, the operation of this example is explained. If a key switch 47 is closed, current will flow in the coil 41 of 
an electromagnetic switch 6 from a battery 48, magnetism will occur, and a plunger 43 will be attracted by the 
magnetism to the upper part of drawing 1 . While the rotation specification-part material 5 sags a spring through the 
string-like member 39, in order to move under drawing 1 by movement of this plunger 43, top-ejection section 5a of 
the rotation specification-part material 5 engages with concavo-convex 31a prepared in flange 31 periphery of the 
pinion mobile 4, and regulates rotation of the pinion mobile 4 (refer to drawing 6 ). On the other hand, if a rod 45 goes 
up with movement of a plunger 43, after the current to which the sub traveling contact 53 was first supplied from the 
battery 48 when the 1st contact closed in contact with the sub stationary contact 57 flows the 1st elastic member 52 -> 
main traveling contact 51 of contact -> conductivity through resistance wire 56, it will flow to an armature 9 through a 
brush 1 1 . Since the energization current to an armature 9 is restricted by resistance wire 56 at this time, an armature 9 
is rotated from the case where rated voltage is impressed, at a low speed. 

[0021] After rotation of an armature 9 is slowed down with a reduction gear, it is transmitted to an output shaft 3 and 
an output shaft 3 rotates it. Although the pinion mobile 4 also tends to rotate by rotation of this output shaft 3, since 
rotation of the pinion mobile 4 is regulated by top-ejection section 5a of the rotation specification-part material 5 as 
mentioned above, the pinion mobile 4 moves forward an output-shaft 3 top by operation of the helical spree lines 3 a 
and 4a. Here, since it becomes impossible to move forward the pinion mobile 4 when the end face of a pinion gear 30 
and the end face of a starter ring 29 collide (refer to drawing 6 ), the pinion mobile 4 starts rotation, while top-ejection 
section 5a had engaged with concavo-convex 31a of a flange 31. At this time, top-ejection section 5a is dragged by 
rotation of the pinion mobile 4, engaging with concavo-convex 31a of a flange 31, and bends in a hand of cut. 
[0022] On the other hand, while the end face of a pinion gear 30 collides with the end face of a starter ring 29 and 
advance of the pinion mobile 4 is prevented since lower lobe 5b contacts receptacle section 34c of the plate 34 which 
rotates with movement of the pinion mobile 4 when top-ejection section 5a engages with concavo-convex 31a of a 
flange 3 1, as for the rotation specification-part material 5, movement in a lower part is regulated. Although the suction 
force is still working to the plunger 43 in the meantime, since the plunger 43 is connected with lower lobe 5b through 
the string-like member 39, movement of a plunger 43 is also regulated. Therefore, the state where the energization 
circuit of the starting motor 2 closed the 1st contact is maintained (that is, the 2nd contact is opened). 
[0023] Then, if the pinion mobile 4 rotates to the position [ engagement / a starter ring 29 and engagement / a pinion 
gear 30 / **** ], the pinion mobile 4 will move forward again and a pinion gear 30 will gear with a starter ring 29. 
Consequently, while top-ejection section 5a of the rotation specification-part material 5 separates from concavo- 
convex 31a of a flange 31, lower lobe 5b separates from receptacle section 34c of a plate 34, and will be in the state 
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which the rotation specification-part material 5 can move. Since the plunger 43 with which movement was regulated 
till then is attracted again by this, the current to which the main traveling contact 51 was supplied from the battery 48 
when the 2nd contact closed in contact with the main stationary contact 55 short-circuits resistance wire 56, and passes 
along the 2nd contact, and it flows to an armature 9 through a brush 1 1 . By this, rated voltage is impressed to an 
armature 9, an armature 9 rotates at high speed, rotation of the armature 9 is transmitted to an output shaft 3, the starter 
ring 29 which gears with a pinion gear 30 is rotated, and an engine is driven. In addition, top-ejection section 5a from 
which it separated from concavo-convex 3 1 a of a flange 3 1 falls in the back end side of a plate 34, when the rotation 
specification-part material 5 whole is pulled below and moves (refer to drawing 7 ). 

[0024] After the pinion gear 30 has geared with the starter ring 29, the energization force of the spring 33 which 
energizes the pinion mobile 4 becomes large. Moreover, a starter ring's 29 turn of a pinion gear 30 works the turning 
effort of an engine after engine starting in the direction which retreats the pinion mobile 4 by operation of the helical 
splines 3 a and 4a. When top-ejection section 5a which fell in the back end side of a plate 34 supports the back end side 
of a plate 34 to the retreat force committed to this pinion mobile 4, retreat of the pinion mobile 4 can be prevented. 
[0025] After engine starting, if a key switch 47 is opened, since the current to the coil 41 of an electromagnetic switch 
6 will be severed and the suction force of a plunger 43 will be lost, a plunger 43 is put back to a static position 
(position shown in drawing 1 ) with the reaction force of a return spring 44. Since the 1st contact and the 2nd contact 
open in order and the energization to an armature 9 is severed by this, rotation of an armature 9 stops. Moreover, since 
the force which had pulled the rotation specification-part material 5 through the string-like member 39 till then is 
extinguished by the return of a plunger 43, the rotation specification-part material 5 is put back to the upper part of 
drawing 1 by the reaction force of a spring. Thereby, since retreat regulation of the pinion mobile 4 by top-ejection 
section 5a is canceled, according to the retreat force committed to the pinion mobile 4, the pinion mobile 4 retreats an 
output-shaft 3 top, and returns to a static position. 

[0026] (Effect of this example) At this example, movement (lower part movement of d rawi ng 1 ) of the rotation 
specification-part material 5 is regulated because lower lobe 5b of the rotation specification-part material 5 contacts 
receptacle section 34c of a plate 34 after a pinion gear 30 collides with a starter ring 29 until it gears. For this reason, it 
can prevent that top-ejection section 5a which consists of the wire material which top-ejection section 5a which is 
engaging with concavo-convex 31a of a flange 3 1 was not pulled below by the plunger 43, and was equipped with 
elasticity bends below. In addition, since it is one wire material which continued from lower lobe 5b to top-ejection 
section 5a, although it has the elasticity of lower lobe 5b Since the interval of the part which contacts receptacle section 
34c of a plate 34, and the part connected with the string-like member 39 is narrow, Where the nose-of-cam side of 
lower lobe 5b received and section 34c is contacted, even if it is pulled through the string-like member 39, lower lobe 
5b does not bend greatly and the amount of bending is very slight. 

[0027] Since movement of a plunger 43 is controllable by this until a pinion gear 30 gears with a starter ring 29, it can 
prevent certainly that the 2nd contact closes. Consequently, a starter ring 29 cannot gear with a pinion gear 30 by high- 
speed rotation, the shock at the time of engagement can be suppressed low, and breakage of the pinion gear 30 by the 
shock and a starter ring 29 can be prevented. Moreover, lightweight-ization of the drive-system parts (a reduction gear, 
the clutch section, an output shaft 3, a pinion gear 30, front case 14 grade) which transmit the turning effort of the 
starting motor 2 can be attained by the ability of the shock at the time of engagement to be made low. Furthermore, the 
noise at the time of engagement can also be reduced. 

[0028] (Modification) In addition, although the pinion gear 30 and the flange 3 1 are formed in one in this example, as 
shown in drawing 8 , the structure which forms a pinion gear 30 and a flange 31 with another object, and combines 
both 30 and 31 by the direct spline 60 is sufficient, for example. Moreover, a thrust washer 32 can also be held by the 
circlip 61, as shown in drawing 8 . 



[Translation done.] 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 4] 
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mm) SSft^-* 2 C0J1«|23SS(C 2 &jft£*tifi«K 
ItitT.^-^ ltCiil/>T> e-^">^ J T3 0Ai'J>^ 

&m&4 izmshisT®$h-rz>7is— h 3 4 *sE$nrv> 

-5. C<^yu-h3 4«. k!^>^3 0^U>^ 
-V2 9tri«^-5*t?fc:zi^->^i(j{*:4(0[5ie^«SiI-r 

o^t^tt^n. &rsg 1 coshes 1; 5 c<tT« 

*-f3 >>?* J r2 9iZ<®%.&o£3£2<Di££Ltfm 
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i>y>©'J >4*P-V<*:«**^ tfx;*->*-\r£:fru 
ffflfBtBftfc&'ZWJlK'v'J MZ^'f >^LTtK^-T 

?g 1 tig 2 L. mtfBIg 1 attAtfH C 

*;:£T*^igft£^LTiWfB&»^-*'Na^u Mr 

fBSg 2 OttAdW C £T-SafB«^}gta££l§ Lxm 
f BteWhE- * ^S«T * <fc . 

thUih^ i ottjft«n mess 2 cd«uh« 

K fcfx* >&®&£&-£-TZ d chTtfjfB 

me* 1 cd«ja*<eb Dfcs. MfBseftiMtttti;: j: 0 m 
e&sfl * *ut one £ x* >&8}mmt bob © iseic 

[1**912] ms»mmm^stit, mmid-*>&m#- 

a®iL.T^-r-5^2o^e5i:^'=,fieo. mtBigi© 
& a &m crz&. mum, 2 ©g^g&asfifBSfs 1 <d%&& 
tzmrn uxmtem 2 <D^^<D^Amm znzznz 

CI**B3] IMIES4E«M«tl». WtBfg2<D^8&<h 

co 0 0 1 ] 

Cfg^<7>jg-fs8ffi#f» #fg^tt. x>v>£&grr 

co 0 0 2] 

3S£^;L-£>;S?£#<6-5. 0»JAtf. 2 3 3 7 7 

7-f ><Of^fflTex^->SrX>^>WJ >y^-V{BiJ^mI 

t;x*>£if uttj-r^itj tJt^x. v^xm 



SitS»l!tl&i»fcTf5. BPS. li©^tv> 

#©tTx^->j *»€./hS!6S<7) rex^->® 
e^ws^j (CgjgT-^-S. ^tllCtO. S5£Xf -y^ 

CO 0 0 3] tdW. ±IB f"ex;i->£[5|£y£fM-r3 

«0%£tfstt&ftttb>:: &n&. ^cx-. tr 

T-f^TJWfJKSnT^** (»S?8-2 6 5 4 
ifcSS 1 2 ®«lH8SlCiStt enfcm 2 

fBx< y ?-<d -7? > -v grmfca u * * 

icitiEsnx^s. ins. tfx^->*«u>^-v<t^± 

JftAtfH C^CltCit) LTMHSftfeS 

*snriEa©a«««*«j6iW:— ^-^stnsfc*. te 

CO 0 0 4] 

•!LT«f»«wctt. ^-oex^->iHie«©jg6«tcaie$ 
j^ro*Ki;*c:<t*«-c€r5. lts^l, ±tB<o^trex^- 

EBtTLS^ Ct^#Aetl-5. {-OltjR. Kx*>*t 
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Hit**. 

[0 0 0 5] 

mm&mm-*ftsb<Dm&] imm i ©^atc^n 

4r0Eiex*jMF— tf&mztUtviHz. u >i^-v 

t-^TSg 2 ©&£#&! l^Cl,!:** 

[0006] w*5i2<o*SKj:ntf. Qmrnm^®. 

* 2 Off £ff ftf» 1 Oi^e>ntlt^7 >S>* 
[0 0 0 7] ff*3S3co^g(rJ;n«. iHie^rasp^ 

mfeznz. cintcfco. e-zt^-v^u >y*v<£: 

[0 0 0 8] 

2 . c©^^-* 2 ttseettCTsauMMMXtt 
meffi#££tfT[seT5ffi;fj4i3. c©ai7j«j3©*i. 

(i3#i) . cos^MStts 

[0 0 0 9] te©J^-^2(±. rt^®(C@SKS7S:<S 

-7fr9. ^coy-v^r 9 tciStteti/cguft^F- l 0 



BBtfMft 8 ©nH:ErrtlK:---JS©MI«£« o TlfSn 
TV»S. 7-7ft9li BCM1 6©— SKflbWSMtK 
1 2 ©&§§& 12a Id&jf £nfc^7 ij>^17 SttTU 

Tses«Etc3£»*n. tessffid^u^i^- h i 3© 
nxn*. ess^i ost. i ifflg^ffl^z- 

*. 77->llH *^U-H3Cf»SftT. 
[0 0 10] M&SStt. EMEttl 6©— NMPMCff 

rissnfctf-^-vi 9 . u-^-vi 9©s*i*j 
=pti9M ^-jwmt 2 o t©ratcEsnxw^ 

■VI 9. 2 0l'«*^^«Sc©2ia=¥Y2 1, BlZ^&jS 
S*V2 1 6£J*r«*ir U 7tt 2 2 iDsSS. 

ti9it @e« 1 6 ©isie«:#ais*-v 2 i tc-esrr 

•5. -r>^-t^t2 0H 7a>hy-X14©« 
S£$n. ^"©-fe>^y— X2 3*«70>hy- X 1 4© 

ftMVciatiUMStiTvis. jes^-v2i«. 

TSB2 2JCffiA^nfctf>2 4tC^§2 5£7>LTHH£ 
ifttC^SnT^-S. *Y'J7gB22te. ti}7jtt3© 

syn«^«»ciB*«*3tn(*KS!«an. ^©m7j«3 

7 7f*Ml/Tlr^. CO— ^fli^v^tt. 
g©Ieieai73 (BUS** 1)785 2 2©lslG) £o-72 

[ooin aiTji* 3 a. iHiteW i 6 trnttcesn 

T. -S^7D>h7-Xl 4©W5S51 4a{Zfflt£ 

>*^r-7.2 3©rtfSiS&2 3al:ffi^ntM2 8J 
7>LT0eSfifcS»an. -fc>$"7--X2 3(C*fUT 

fliiTj Mtu? * tB73«i 3 ©traffic ra^ u * y ^-r 

4 a^K^-LTVi-S. 

[0012] v=.*>&wi#4\i. x.>z;><z>mmmz 

R*t enfc U >^-V 2 9 tui*^^ hfn^->^-V 3 0 
a«— #ic»j«s*u ^©e-^->^ir3 o©^ffi!l (0 

l:trt>^t3 0«tO^-g^7C#<. ^t- 
^lC^gC©D3£i3 1 a £*r-r*l?gE 3 
tlTt^. HgB3 l©^SSMtC«. ^S63 itr» 

LTCHiegittlCff^SnfcX^X h>7-y->-r 3 2 

©MSSC1 4 a<i:©r B HC7>«E$tlfc7>yj>y3 31C.J: 
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[0 0 13] Z CD 4 (D'&JjlZl*. 

3 4 atC#ffi$nfc[Hl«itt3 5 75*-fc>:5"7— X2 3C2r 
gsLXBS^nAc^-hS 6±C03£J3SB3 7tC[Hlgjg 

g83 4 b7>*g:tt<=>nx, £CO?£gg&3 4 b*U5X h>7 
•y ~>r 3 2 co£;&i^ffli;:^tte>tt;t-*fco^H-3 8 IZ 
ffiW&nfcft?LK«:fri,T^*. c:ntc«ko, :7V- h 
3 4H tr=*>»iw»:4*«a*«i3±*mii-i-*t. 

?§gg&3 4 b*^M-3 8©«LK:flteL£a«&. BUM 

(DtemmTMizte. -?v- h 3 4 ©aw^m-rsstt 

§53 4 c*<f9:tt<SnTH-5. 
[0 0 14] 0g«$4SB*r5«. H3»C«-r*fc. #tt 

5 bd*KllAl-|^— ^fSl'NfiTDfttf CCD [El 

IEM$i|gE# 5 tt. ;U— 7#SB# 5 c Ai-tr >^y— X 2 3 
©F*i18fSB2 3 afl-SKESftX. hAIE©:/ U— h 3 6 £ 
-fc>:5"7— X 2 3 t03raT±T*l6l^^ftpItE7Sttffi-C 

a. 5bf£. TV— K3 6 KJgJ5££*lJtS!Pg& 

#©aSgB5a (£CF. ±gB^ttJS&<tm5) jft»K=*>» 
»*408*iSi±l(i:ffilU. ffi^co^S6 5b CRT. 
T«3«tti«i:*3) **±S55§tbS65 a tcfclVXg^fi© 

[0 0 15] fc*. ±g5??aig55 a«. X^-^1C0» 

TfiiL. TaBStas&sbtt. Tu-h 3 4Ctt»*en 

fcgttSB 3 4c CO±^tC^S LXIsIIEStf&lSB** 5 *<T?j 
^tfrLfcl»$tCgttgl53 4 c fd§g=X#-5fi2£*rLX 

&v ft B $ X e 4 fttffift L fcP&SXT8B3§ 

tBSB5 brt*§ttg&3 4 c^e.^i-n-sc:i:co-e$-5S$ic 
iS^StlT^S. £fz. T8B3§fctS8B5 blcte. S&X-T 
•y5 i 6©f£IW££jiT57<i'^©&#g&*f3 9C0- 

3 6(C@^^nfcX7 r 'J>y fcioT* 
S$01©±#M^;*nX;fcO. «KX-f ^6©^®) 
X7*^ttgK*t 3 9£iit;T£i§£ft3<h. XTD^© 
tf&f]lZifU,Tmi<OTJj^&mi^ «iSX-f -y^6co 
feft*J#ilM*T* i X T 'J y ?<D%.f}-C±J5^n LM S 

[0 0 1 6] «fi»X-f -y?6&. ffitfgW3 9£SUX 

ttlslft (04 #88) ica&tt6n£Sgl©&i(.h?g2©« 
* (TizBT-S) ^W^-r^C<h-C$&i!i^-^2^cojl1i 



0. 3-OU4 1. I^t>4 2. ^7>v>4 3, 

->xyj>^4 4, &^D-y K4 sm^m&zn. 
frfry-yu- h i 3 tc«»^nfc-&^4 6 \z5.&znx 

'J-Vdr— X 1 SWftgBlCiR^Snx^S. Myf*A 
-4 0&. (#]*J£&) T^yytlcyi/XfEf 

snxi (si cots) ©■fffeSBJcT^v 

+ 43 kmwi^mzwm-r^wmK^^'btvQ^o 

n-fJI/4 1«, 05(C*-r«tC. #MCO+— X-f-y5 1 4 
7 ZlfrLT&WivT') 4 8 K«tt*n. X< >y? 
4 7*i^->^SnTa«$n^CtfCJ;D^S:fe^ 

l©±SS<5iJfriH$nTXl--y^A— 4 OCOM 

[0 0 17] y7>vt4 3(l (C«Jx.tigt) X 

BfflBttCWtsn. n-f;U4 1 ©fSrtSBSrifgjeaE 

4 2®i^©5l$n-5. JlC0y5'>^-v4 3<DJSSB(C«, 

iwr8Eoa«awf3 9ote»3&j»ii*nT«r»-s. u*-> 

X!7"U>T4 4ti. n-f ;U4 lC0rt^X7 r 5>v ! A'4 3 
<hKetfc<L>4 2 tC0P B 1{C5>«E$tXT. @^^C-4 2 tcM 
Lt^7>yt4 3SrE lCOT^f+^LXt^-S. a-y 
K4 5I1. 77>^t4 3®±«l:@tSn, G9£tt'j> 
4 2C04 , *S5^^^e>tlfcR®?L€:ig»Sffi{c:SjlL.X 
@^<C-4 2COJ;^?§aiL,Xti-5. 
[0 0 18] BtTlBC0^1CO«^<i:m2COS^(C-r>UX?ft 
teft^E— ^ 2 CDSmtHjgSKtiu 04S.^5(C 
D 7 N 5CO±^g5fC*fegfeX'-y->aL4 9 im 
l#gg) $:5>UX^0Mtte>tX. 'J-KiH5 0 (il# 

ga.) ^auxiEffiii'jco^'^v'i i tmswic^^nfc 

^ -f > bT»&,& 5 1. CCO^C-f > nliM&S 5 1 

tcffinfc»itaB«5 2 o^^&^t-rs 

X^'J^^) S:5>LxaiK$nfc-ti-yBllftS*5 3 . A - 
•y^'J^5 4 t-WC^tt^nfe^'T >@^«,^5 
5. dCO^'f >@^^5 S\Z—?UL.m$<D&ttMS 

6 4^iTaM^tit-ti-yims5 7^astten, -y- 

^l5J»jgLS 5 3 t-y-rHJfettA 5 7 Ccfc^XSg 1 CO«,^ 
A^fiicSn. >pl»gE* 5 1 i^-f >@5£fe^ 5 5 
C«k-DXm2CO«*75^fiE$n-5. A'-y^'JSSS-? 5 4 
tt. U X 1 5 tC7 -y ->-v 5 8 (0 1 

XStSn. ^r— ^;U5 9JC«k^X/N*-y^U 4 8 

^nxti-s. 

[0 0 19] ?Si5. ^7>yt4 3^©§l$nx^-f > 
^JidS^5 1 S^iJ-XnJIftS* 5 3*^lftLfc^flC. ^ 
2 COS 0^1 co«^co^t5^ < 3i C ^. d t *?X# ^5 
tt»C. M 1 <7>&&meMH 1 (iJ-^Ittj^-S 5 3 t.W 
mitteM. 5 7 icoSESI) iOS2 co^p B 1SEatH2 
-f >°r»I«* 51i^ 5 5 <fcCO^g|) CO* 

i4<*#<ft6SftTv»i. cnecos^p^giH 
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-?V— H3 6CDg:ttg&3 4cIic£T-CDE!iSH4 tCDfflT? 
£TF© H«JWaart" 3 & «C JS3E S tlX t » *. 
H3 ^H4 . H4 >H1 . H2 >H4 (fi^H2 >H3 
) 

[0 0 2 0] *lliSW<DfH&*:K9iT*. 
-f y3=-4 7*Hi;*<t. Ayr-U 4 8^e>SJKX< yf 

lC=fc0yy>> ; ^4 3*«01O±^K5l$n*. CCD 
^7>vt4 3CD^»«;:=fcO. iffitfaM* 3 9 £3 £TIhJ 

£lW*;fc»&. !36&iM8ttt5C!>±ffi%tiiffi5 aA^z 
*>&»#4CD£?gB3 l^lrSa^^nfe[Hi£b3 1 a (3 

83) . — ^7 >yt 4 3 ©»lll:#?TD y K 4 5 

tt±.wt -s <t . fc-r* THOU** 5 3 *«-y-y hjeswc 5 

7 1 OltHUm U-5 £ <h IC J; 0 . AyfJ 

4 8d>&f^3nfc«aEft<&ttM5 6 £iIoTSI 1 CD& 
jft— »«tt©#ttfiMf 5 2-Z-f >-BJSi^A 5 1 tfitttl 
fcfg. 7"7->l 1 ^ilDT7-V^V 9 CCD 
^f. Stai^5 Q\z£.r>X7—-?T* 9 ^cDfi«mSSt*^ 

[0 0 2 1 ] 9©IsHtett. «SSSB-C«^$ 

n/c&. iu*(*3*cejs**iTaj*«i3*«iae-r*. - 

a C J; o T 4 0>mlx&mffl £ tlX V i-5 fc. 

tt>. 'VUMT.T'U^ >3 a. 4 a COf^fflJCioTtf 

^>^tt^4^*ai73$a3Ji«rS5ji-r-5. cct. trx 

^•>=P-\' 3 0 <D3%ffit U >^-^ 2 9 CDJSffit^SiSrr 
5i (E6#bb) , 4 tfffim-ZZUKti. 

Ztzlb. t*-^->Sft^4(±. S?g63 KZX30 3 1 a tC 
±gB3^Bg&5 a74^^-Lfe*i[Hl^$:l8S&-r-5. CCD 
±S6??ttJgE 5 a tt. Sfg63 lCDC3ifi3 1 atC^L 

te**K=*>»iM*:4 0Ee»c5i*r6nT:a«E*iai 

[0 0 2 2] _hgC5§fctJgg 5 a7S5ff§63 lCDG3i£b3 

1 aKtS^LfclS*-?. \d=.*>&W)fr4<D&W)lZft-o 
■X.mfrtZ>7V— V 3 4 CDSttSB 3 4c icTB&^tBSB 5 

•V2 9CD>S®tzSf3i§LTf^^>^ttl(*:4CDWjl»iRaih 
SftTHSM. HtBfcfWBMJ 5 fiT^CD^iW^i&J;* 

§>^T^£A*. 79>5>r4 3jM&tttt*t3 9«ii;t 

©»»t>aiwati*. se^t. te»i^-5'2CDiimiHis& 

[0 0 2 3] ^CD?^. 3 0ffi>)>4r#1r 2 



5t. Stfex*>»lM*4jWiaaUTex*>*^3 
0A?U>m2 9tii^. CCD*SJH. IsIfE&ttlgB 
#5CD±SB3€tiigB5 aft<fHS3 lCDCDdb3 1 aft»&*tl 
SttfctC, T«35ttl«5ba*:/U— h3 4©Stt«3 

4 c s^tiT. wzmmvi 5 3&t»»piig*«ata: 
*j\4 3*ts^K5i$n*^«e). M>?mus 1a* 

(C * 0 . Ayr 'J 4 8^6i^S nfc«SR3&»»fit» 5 6 
*JS»l/TJS2<0*jiSt€raO. 7"7->l lSIi:T7- 

v^r 9 emus. cntCcto, T-7^9tc«&« 
7ft 9 cDnug7jtffi73*ft 3 KesssnT. e-:t>*^ 

3 0 "J >m 2 9 6§fiS«TI>i?>6 
«»T*. fc*s. mUZ lCDC3db3 1 tifre>miiz±M 

tMtiCiCiD. 7U-b3 4CD*gSaHIJtC?g-£& 
t» (H7M).. 

[0 0 2 4] t!zt>=ft3 OA* 'J >?¥ J T2 9 
^■3fctt»-C»4. K=*>»IM(:4 6iWm^U> 
y*3 3 0ft«A«t*#<«:<&. Sfc. X>5»*&»«. 
K=:*>*-V3 0*«U>^-V2 9lCJ;oTlsISn<5 
i. X>->*>CD[eie7j75^'j7J;UXy^'f >3 a. 4 a 

<. CCDlfX^->^i)i#:4(Cia<«ii73«C*fLT; ^1/ 
- h 3 4 CD^SSffiiJtC^^2 ; A,^Jig63?tt5gB 5 a #7 U- 
h 3 4 C9«SSffi££frr-5 C ttC* D 4 

[0 0 2 5] X>v ! >te»j^. +-X-f7f4 7$l< 

<t. m«x-f y^6cori-r;u4 l^comoJt^fcnT^ 

7>vt4 SCDK^lTJ^ftK^-Sfc*. 7"7>yt43 
IJU^-^yj >if4 4CDS7JT»ihfi:e (0 1 IC^ 

-r&g) -sffusns. ^mao. ^icd«.^rcx 

m 2 CDS^MICPB^XT-Tf V 9 ^CDam^fctl 
^fe«67-v^r 9 cDme^f?ih-r^. Sfc. 7"7>y 
■^4 3CD«!^{C«fcO. -€-ni"Cia«g5«3 9£iit;TlHl 

ugians. cntcto. ±gB3§atssB5 aiCcfc-Btrx* 

>^iftft=4CDmiI^^)Sf^$n-5^:S!)> ¥—*>&m 
^ 4 KffK ^iiTJfCt oT exxt">^fft^ 4 ^ttJ^«& 3 

[0026] (*-mmM<D%}%:) *mmmxiz. ex* 

>^3 0*<'J>y'^-\'2 9IC»3§LT^6.»i^^$ 
TCDRU. E^SiJSB^ 5 CDTS63iaigg 5 btfZfU— b 3 

4 CDSltSB 3 4c C tTlHieM$iJg5*t 5 CD# 
Wi daiCDT^ib) 7>^©l$n^. CCDfca6. ffg&3 
lCD(Hldb3 1 alC^^-UT^-5Jig55§tb , g?5 a^5> 
>>r 4 3tC«fcr>TT^§lo?Me»n^Cl<i:«nt:<. Wtt 
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4 c tcsirrsgwa:^ stfgB#3 9icg*s$nT^5 

W-SB3 4 c tCl3&Ufc#!gT«t»c8&#3 9 SrilDTSIo 
3ie>ftTfc. Tgf^fflgB5b#*#<^tr£<hti:ft<, 

[0 0 2 7] cniZctO. t^^>^-1r3 OA«J>^ 
t29 >vt4 3 ©f£S)£«$i|T'# 

©ig*. \L-*y*\Z 0 2 9£&&m\Bl 

*-\T2 9<Z)«£«£B5ifcT£-5. *i*.-&t>B#<Z>3rSg 

^»^g?p 0 n Hi 3. fci-* 

>^-V3 0. 7P> 1 4^1) ©S*ft*<0n 

coo2 8] (^w) &.fc. *$mm-v&. 

E8fC^-r«fr. hf-^">^ J r3 0 <hf?88 3 1 
TKi-fC. Mf 30. 3 l&m.T.Zf^-ll'&Q-Zl&ti^- 
smB-Cb^. 77Xh77->t32ll 08 

[0E<Of3ii|iftift9i] 

[01] ^^-^W»fffiia-C*-5. 

[02] micO^gPSrWf 5yu-h©^lTS 



[0 3] 0^$<imt»^0-C^^„ 

[04] teftt-^jamsss^f 0T&-5. 
^•r^0-c*-5. 

[0 6] mim&tfmcfzVim&7R?x?-?<Dmmm 
[0 7] ^2«**^i;fettsi.^-rx^- ; S'w»iffi0 

[0 8] ez:*>&»#<O^0iJ£^-t»r®0T<&.5. 
[^F^OIft^] 

1 7.9—9 

2 t&®*-9 

3 HJ^jW 

3 a 'v | JA;l'Xy7'f> 

4 e-^->^®]«: 

4 a ^'JM77M> 

5 SIE&fM«tt 

5 b TgE3?taa5 (&ftMid#g/sg2<z>ts£-ge> 

6 

2 9 'J >if^ 

3 0 tfz:^->^-V 

3 4c &m mmmm^fk/gi 1 <o«£-s5> 

4 1 n^f;u 

4 3 7 r 7>v J V 

5 1 ^ -f >-5I«l«^ (?g 2 <D»A) 
5 3 (fg 1 

5 5 /-f>ISS^ (%2©^) 

5 6 msm m.%&m 

5 7 -0-7H3fcttja (US 1 ©tfe«) 



[01] 



[02] 





13 16 



( 7 ) 



ftfflW-l 1-117839 



[03] [04] [05] 




WHWl 1-1 17839 




